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Technical Field 

The present invention relates generally to electrical 
circuits and, more particularly, to techniques for sharing a 
communication channel of a communication system, 

10 Background 

High-speed communication channels, such as for example 
electrical transmission lines across equipment backplanes of 
electronic equipment, are often a scarce resource. Furthermore, 
the associated equipment, such as connector pins or printed 
15 circuit board (PCB) transmission lines, are often a limited and 
expensive part of a communication system. 

In a typical communication system, dedicated transmission 
lines are often provided for each circuit in the communication 
system, even if it is anticipated that the transmission lines 

20 will not be used continuously, because switching the connections 
of high-speed circuits to share the same transmission line is 
generally technically difficult and expensive. Also, sharing 
the same transmission line may severely degrade the high- 
frequency capability of the transmission line, especially if the 

25 circuits that share the transmission line employ different 
technology standards (e.g., communication or interface 
standards) . 

However, if different electrical circuits were able to 
share the same transmission line (e.g., backplane transmission 
30 line) , greater efficiencies may be achieved along with possibly 
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increased equipment capacity and/or reduced costs. As a result, 
there is a need for improved techniques for sharing 
communication channels. 

5 SUMMARY 

Systems and methods are disclosed herein for sharing a 
communication channel. For example, in accordance with an 
embodiment of the present invention, a technique for sharing a 
transmission line between two different high-speed differential 

10 interface technologies (current mode logic (CML) and low voltage 
differential signal (LVDS)) is disclosed. The transmission line 
is shared by a CML transmitter and a LVDS transmitter at one end 
and by a CML receiver and a LVDS receiver at the other end. The 
transmission line may then selectively communicate CML signals 

15 or LVDS signals . 

More specifically, in accordance with one embodiment of the 
present invention, a circuit includes a communication channel 
having a first and second end; a current mode logic transmitter 
coupled to the first end of the communication channel; a low 

20 voltage differential signal transmitter coupled to or couplable 
to the first end of the communication channel; a current mode 
logic receiver coupled to the second end of the communication 
channel; and a low voltage differential signal receiver coupled 
to or couplable to the second end of the communication channel 

25 while the current mode logic receiver remains coupled to the 
second end of the communication channel . 

In accordance with another embodiment of the present 
invention, a communication system includes a communication 
channel having a first and second end; a current mode logic 
30 transmitter; a first and second diode coupling the current mode 
logic transmitter to the first end of the communication channel; 
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a low voltage differential signal transmitter coupled to the 
first end of the communication channel; a low voltage 
differential signal receiver coupled to the second end of the 
communication channel; and a current mode logic receiver coupled 
5 to the second end of the communication channel. 

In accordance with another embodiment of the present 
invention, a method of sharing a communication channel includes 
providing a current mode logic transmitter and receiver and a 
low voltage differential signal transmitter and receiver which 

10 are couplable or coupled to the communication channel; applying 
power to at least one internal resistor of the current mode 
logic receiver when the communication channel is to carry 
current mode logic signals; removing power from the at least one 
internal resistor of the current mode logic receiver when the 

15 communication channel is to carry low voltage differential 
signals, wherein the current mode logic receiver provides a 
termination impedance with the at least one internal resistor 
for the communication channel when the communication channel is 
to carry low voltage differential signals; and isolating 

20 electrically the low voltage differential signal transmitter and 
receiver when the communication channel is to carry current mode 
logic signals. 

The scope of the invention is defined by the claims, which 
are incorporated into this section by reference. A more 

25 complete understanding of embodiments of the present invention 
will be afforded to those skilled in the art, as well as a 
realization of additional advantages thereof, by a consideration 
of the following detailed description of one or more 
embodiments. Reference will be made to the appended sheets of 

30 drawings that will first be described briefly. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a block diagram illustrating a shared 
transmission line technique in accordance with an embodiment of 
the present invention. 

5 Fig. 2 shows a block diagram illustrating low voltage 

differential signal buffers in accordance with an embodiment of 
the present invention. 

Embodiments of the present invention and their advantages 
are best understood by referring to the detailed description 
10 that follows. It should be appreciated that like reference 

numerals are used to identify like elements illustrated in one 
or more of the figures. 



DETAILED DESCRIPTION 

15 Fig. 1 shows a block diagram of a circuit 100 illustrating 

a shared transmission line technique in accordance with an 
embodiment of the present invention. Circuit 100 includes a 
current mode logic (CML) transmitter 102, a low voltage 
differential signal (LVDS) transmitter 104, a LVDS receiver 106, 

20 and a CML receiver 108. 

CML transmitter 102 and LVDS transmitter 104 are coupled to 
one end of a communication channel 112 (e.g., a printed circuit 
board (PCB) trace or backplane differential transmission line) . 
A diode 110 (e.g., a PCB diode) is employed to couple each 
25 output lead of CML transmitter 102 to a corresponding lead of 
communication channel 112 . 

CML receiver 108 and LVDS receiver 106 are coupled to the 
other end of communication channel 112. A switch 114, such as a 
metal oxide semiconductor field effect transistor (MOSFET) , 
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functions as a direct current (DC) switching device (e.g., 
external to CML receiver 108) to connect or disconnect a power 
supply (e.g., 1.5 V) to internal termination resistors 116 of 
CML receiver 108. 

5 In terms of general operation, if CML communication signals 

are to be communicated through communication channel 112, LVDS 
transmitter 104 and LVDS receiver 106 (i.e., the LVDS buffers) 
are switched off (e.g., powered down, disabled, or electrically 
decoupled from communication channel 112) along with their 

10 switchable termination resistors (e.g., as discussed in 

reference to Fig. 2) to electrically isolate LVDS transmitter 
104 and LVDS receiver 106 from communication channel 112. CML 
transmitter 102 and CML receiver 108 (i.e., the CML buffers) are 
switched on, with switch 114 coupling the power supply to 

15 internal termination resistors 116 (e.g., 50 ohms) of CML 
receiver 108 (i.e., at an input terminal (labeled VDDIB) ) . 

The operating voltages of CML transmitter 102 and CML 
receiver 108 are provided such that diodes 110 are forward 
biased to allow the output signals of CML transmitter 102 to 
20 propagate through diodes 110 and be received by CML receiver 108 
via communication channel 112, Thus, for example, a forward 
biasing current for diodes 110 is provided by CML transmitter 
102 when a logic low state occurs on each output terminal of CML 
transmitter 102 . 

25 In accordance with an embodiment of the present invention, 

Fig. 2 shows a block diagram of LVDS buffers 202 and 204, which 
are exemplary implementations for LVDS transmitter 104 and LVDS 
receiver 106, respectively. LVDS buffer 204 includes a resistor 
206, which may be selectively coupled across the input terminals 

30 of LVDS buffer 204 via switches 208. LVDS buffer 202 is shown 
without a resistor coupled across its output terminals, but may 
include one in a similar fashion as shown for LVDS buffer 204 
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a resistor coupled via switches across its output 
(e.g., a resistor coup It should also 

terminals leading to communication channel 112. 

understood that there are numerous types of LVDS huf * 
whic h may he implemented in accordance with the 

. • „ 0 nH 0 n for LVDS transmitter 104 and LVDS receive 
5 the present invention ror uvi^o 

106. 

Keturning to Fig. 1. « LVDS co^unication signal, are to 
be co^unicated through communication channel 112. CML 
fitter 10, is switched off an. switch 114 
,0 power supply fro. internal termination resrstors 116 o CM, 
receiver 108. LVDS transmitter 104 and LVDS recerver 106 are 
swl tched on .e.g.. powered on. enabled or °« 
electrically coupled to communication channel 112,, bu he 
internal switched termination resistors (if they exrst, are 
15 no utilised .i.e.. the resistors are not electrically coupled 
to conation channel 112 or switched into an operating 
position, . Consequently, a reverse DC voltage wr 1 «.t across 
Ldes 110, which will isolate the internal rasters n CM^ 

m9 (e a the 86 ohm resistors shown m Fig. D 
transmitter 102 (e.g., tue 

from LVDS transmitter 104. 

Because switch 114 decouples the power supply from 
re sistors 116 of CML receiver 106, the input termrnal VDDIB^ 
W U1 electrically float, which will allow resrstors 116 n CML 
receiver 108 .i.e., two 50 ohm resistors shown a Frg. 1) to 
rovide the desired differential termination .e.g., 100 ohms, at 
the receiver end of co^unication channel 112 for LVDS 

• Mon signals It should be noted that, for general 
communication signals. ^ =r , a ^ ran ce 
operation, diodes 110 should he implemented as low cap. tance 
a nd low forward voltage drop diodes and short (e.g., 
stub lengths should he employed to couple LVDS transmitter 
and LVDS receiver 106 to communication channel 112. 
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In accordance with one or more embodiments of the present 
invention, techniques are disclosed that allow CML and LVDS 
signal connections on the same communication channel (e.g., 
transmission line) and the transmission of CML and LVDS signals 

5 to occur over the same communication channel. For example, in 
accordance with an embodiment of the present invention, CML and 
LVDS buffers are situated at each end of a shared transmission 
line. The CML and LVDS buffers are then activated and isolated 
in a described manner, which allows high-bandwidth operation in 

10 either mode (e.g., 1.25Gbps in CML mode or 622 Mbps in LVDS 

mode) . This technique may provide certain advantages, such as 
for example being electrically controlled (e.g., as opposed to 
manual switching of connections) and utilizing solid-state low 
cost external devices to implement. 

15 Embodiments described above illustrate but do not limit the 

invention. It should also be understood that numerous 
modifications and variations are possible in accordance with the 
principles of the present invention. Accordingly, the scope of 
the invention is defined only by the following claims. 
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